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Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings, of claims in the application: 



Listing of Claims : 



Claim 1 (currently amended): A method for forming a diffiractive lens, comprising: 

foiming a stack comprising above a first surface of a transparent substrate, the stack 
comprising at least two phase shifting layers separated by an. etch stop layer above a - fifat 
s urfaceof a transparent substra te, the transparent substrate being transmissi ve to a light 
wavelength selected from infrared to ultraviolet; and 

patterning the stack to form layers of a diffiractive optical elemen t;_and 

bond ing a bonding ring to the first surface of the transparent_substrate_around the 
• diffracti ve-optical-elexnent ~ - — ~ 

Claim 2 (original): The method of claim 1 , wherein the transparent substrate comprises a material 
selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 3 (currently amended): The method of claim 1, wherein said forming a stack comprises: 

(1 ) depositing a first phase shifting layer comprising a material selected from the group 
consisting of amorphous silicon and silicon nitride; 

(2) growing an the etch stop layer comprising silicon dioxide on the first phase shifting 
layer; and 

(3) depositing a second phase shifting layer comprising the material on the etch stop layer. 

Claim 4 (original): The method of claim 1 , further comprising forming an opaque coating on a 
second surface of the substrate. 

Claim 5 (original): The method of claim 4, wherein the opaque coating comprises amorphous 
silicon. 

Claim 6 (original): The method of claim 1, further comprising, prior to said forming a stack: 
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fonning an antireflective coating on the first surface of the transparent substrate, wherein 
the stack is formed on the antireflective coating. 

Claim 7 (original): The method of claim 1, further comprising, subsequent to said patterning the 
stack: 

forming an antireflective coating over the difftactive optical element. 
Claim 8 (canceled). 

Claim 9 (currently amended): The method of claim [[8]] 1, wherein said bonding comprises 
fonning , a bond the group__ 

consisting of an anodic bond, an adhesive bond, a hydrofluoric acid bond, and a glass frit bond. 

Claim 10 (currently amended): The method of claim [[8]] I, further comprising bonding a 
submount to the bonding ring to form a package. 

Claim 1 1 (currently amended): A method for fonning a difftactive lens, comprising: 

forming a stack comprising above a first surface of a transparent substrate, the stack 
comprising at least tw_o_:phase shifting layers separated bv an etch stop layer, the 
transparent substrate b e mgjransmissivc to a light wavelength selected from infrared to 
ultraviolet: 

patterning the stack to form layers of a diflractive optical element and 

The - mothod of claim 1, further comprioing bonding a submount to the first surface of the 
transparent substrate with silicone. 

Claim 12 (currently amended): A method for forming a difftactive lens, comprising: 

providing a silicon-o n-insulator (SOI) substrate comprising a transparent device layer, an 
insulator layer below the device l ayer, and a handle lavcr below the insulator layer, the , 
transparent device laver being transmissive to a light wavelength selected from infrared to 
ultraviolet; 

formin g a stac k ab ove the transparent device laver. the stack comprising at least two phase 
shifting layers separated bv an etch stop lavcr: 

patterning the stack to f orm layers of a diffractive optical element: and 
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Thc - Breth e> d -fr fclaim h wh e rein the transparent substrate comprises a device laycr - ofki 
s ttreofron - influlator (SOI) substrate, the SOI sub s trat c- ftoh e ^omprising an insulator 
layer below the device layer and a handle layer below the insulator layer; the method 
further comprising: 

etching tKe j^dlelayer to the insulator layer to remove a portion of the handle layer 
opposite the diffractive optical element, wherein the remaining portion of the handle layer 
forms a bonding ring. 

Claim 13 (original): The method of claim 12, further comprising: 

etching the insulator layer to remove a portion of the insulator layer opposite the 
diffractive optical element. 

Claim 14 (currently amended): The method of claim 13, further comprising: 

forming an antireflective coating on a second surface of the transparent device layer 
opposite the diffractive optical element. 



Claim 15 (original): The method of claim 12, further comprising: 

forming a bonding pad on the bonding ring. 

Claim 16 (original): The method of claim 12, further comprising: 

forming a planarization layer over the diffractive optical element; and 

planarizing the planarization layer. 

Claim 17 (original): The method of claim 1 6, further comprising: 

forming an antireflective layer on the planarization layer. 

Claim 18 rcK^tly^raded): A diffractive lens, comprising: 

a transparent substrate being transmissive to a light wavelength selected from infrared to 
ultraviolet; md 

a diffractive optical element above a first surface of the transparent substrate, the 
diffractive optical element comprising at least two phase shifting layers separated by an 
etch stop laye r; and 
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a bonding ring bonded to the first surface of the transparent substrate around the 
diffractivc optical element . 

Claim 19 (original); The lens of claim 18, wherein the transparent substrate comprises a material 
selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 20 (original): The lens of claim 18, further comprising an opaque coating on a second 
surface of the substrate. 



Claim 21 (original): The lens of claim 20, wherein the opaque coating comprises amorphous 
silicon. 

Cla^ 1.8,, further comprising; ~ ., - 

an antireflective coating between the first surface of the transparent substrate and the 
diffractive optical element. 



Claim 23 (original); The lens of claim 18, further comprising: 

an antireflective coating over the diffractivc optical element. 
Claim 24 (canceled). 

Claim 25 (currently amended): The lens of claim [[24]] 18, wherein the bonding ring is bonded to 
the transparent substrate by a bond selected from the group consisting of an anodic bond, an 
adhesive bond, a hydrofluoric acid bond, and a glass frit bond. 

Claim 26 (original): The lens of claim 18, further comprising: 

a submount bonded to the bonding ring to form a package. 

Claim 27 (currently amended): A diffractive lens, comprising: 

a transparent su bstrate being transmissive to a light wavelength selected from infrared to 
ultraviolet : 

a diffractive optical element abo ve a first surface of the transparent substrate, th e 
diffractive optical element comprising at least two phase s hifting layers separated bv a n 
e tch stop laver: and 
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a submount bonded to the first surface of the transparent substrate with silicone. 

Clam 28 (currently amended): A diffractive lens, comprising: 

a silicon-on-insulator (SOD substrate comprising a transparent device layer, an insulator 
layer below the device layer, and a handle layer below the insulator laver. the transparent 

..... .. .device Jav^beingtran smissive .to light wavelength selecte<Lfrom infrared to ultraviolets 

The lens of ctawi fr48rwh ^ device layer of a 

! silicon - on - insulator (SOI) substrate, the SOI substrate - further comprising an insulator 

layer below the device layer and a handle laye^ b clow t h e in sul ator l aye r; the handle layer 
being etched so the remaining portion of the handle layer forms a bonding ring; 

a diffractive optical element above a first surface of the transparent device layer, the 
diffractive optical element comprising at least two phase shifting layers s e parated bv an 
etch stop layer . 

Claim 29 (currently amended): The lens of claim 28, further comprising: 

an antireflective coating on a second surface of the transparent device layer opposite the 
: - — - diffractivcxyptical^etementr*'* 5 " *' * ~. .... . ^ ....... 

Claim 30 (original): The lens of claim 28, further comprising: 

a bonding pad on the bonding ring. 
Claim 31 (original): The lens of claim 28, further comprising: 

a planarization layer over the diffractive optical element. 
Claim 32 (cuuently amended): The lens of claim [[28]] 3L further comprising: 

an antireflective layer over the planarization layer. 

. E ....... 

fanning an e *ch stop layer on a first surface of a silicon substrate; 
forming a diffractive optical element above the etch stop layer, 
forming a planarization layer over the diffractive optical element; 
planarizing the planarization layer; 
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-bonding-a transparent substrate tothe planarization+ayer^thetransparent substrate-being— 

transmissive to a light wavelength selected from infrared to ultraviolet; and 

etching a second surface of the silicon substrate to the etch stop layer to remove at least a 
portion, of the silicon substrate opposite the diffractive optical clement. 

Claim 34 (original): The method of claim 33, wherein the transparent substrate comprises a 
material selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 35 (currently amended): The method of claim 33, wherein said forming a diffractive optical 
element comprises: 

forming a stack comprising at least two phase shifting layers separated by another etch 

t ..MQpi^iSX.rtMa»e;.jwd ,~ . — 

patterning the stack to form layers of the diffractive optical element. 

Claim 36 (original): The method of claim 33, wherein said bonding a transparent substrate to the 
planarization layer comprises: 

forming a bonding layer on the planarization layer; and 

bonding the transparent substrate on the bonding layer by an anodic bond. 

Claim. 37 (original): The method of claim 33, further comprising, prior to said forming a 
diffractive optical element: 

,.-,.„ ..,,. } ,fQXtai^ stop layer v wherein ft^diffraetive optical. - — 

element is formed on the antireflective layer. 

Claim 38 (original): The method of claim 37, further comprising: 

etching the etch stop layer to remove a portion of the etch, stop layer opposite the 
diffractive optical element. 

Claim 39 (original): The method of claim 33, wherein the remaining portion of the silicon 
substrate forms a bonding ring. 

Cl aim 40 (original): The method of claim 39, further comprising: 
forming a bonding pad on the bonding ring. 
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Claim 41 (original): The method of claim 39, further comprising: 

bonding a submount to the bonding ring to form a package. 

Claim 42 (original): The method of claim 33, wherein said etching a second surface of the silicon 
substrate further comprises removing all of the silicon substrate. 

Claim 43 (original): A diffractive lens, comprising: 

a transparent substrate being transmissive to a light wavelength selected from infrared to 
ultraviolet; 

a planarization layer below the transparent substrate; 

a diffractive optica} element below the planarization layer; and 

an etch stop layer below the diffractive optical element. 

Claim 44 (original): The diffractive lens of claim 43, wherein the transparent substrate comprises 
a material selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 45 (original): The diffractive lens of claim 43, wherein the diffractive optical element 
comprises at least two phase shifting layers separated by another etch stop layer. 

Claim 46 (original): The diffractive lens of claim 43, further comprising: 

a bonding layer between the transparent substrate and the planarization layer. 
Claim 47 (original): The diffractive lens of claim 43, further comprising: 

an antireflective layer between the etch stop layer and the diffractive optical element. 
Claim 48 (original): The diffractive lens of claim 43, further comprising: 

a bonding ring below the etch stop layer. 
- — ~ ■ - ' •■— 

a bonding pad on the bonding ring. 
Claim 50 (original): The diffractive lens of claim 48, further comprising: 

a submount bonded to the bonding ring to form a package, 
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Claim 51 (original); A method for forming a diffractive lens, comprising: 

ing a mold for a diffractive optical element on a first surface of a silicon substrate; 



forming a lens layer above the mold, wherein the lens layer conforms to the mold to form 
the diffractive optical element, the lens layer being transmissive to a light wavelength 
selected from infrared to ultraviolet; 

planarizing the lens layer; 

bonding a transparent substrate to the lens layer; and 

etching a second surface of the silicon substrate opposite of the diffractive optical element, 
wherein the remaining portion of the silicon substrate forms a bonding ring. 

Claim. 52 {ori^ 1 , further comprising^prior iasaid fonning a lens 

layer above the mold: 

fonning an etch stop layer on the mold; and 

wherein the lens layer is formed on the etch stop layer and said etching a second surface of 
the silicon substrate comprises etching the silicon subsbate to the etch stop layer. 

Claim 53 (original): The method of claim 51, wherein the lens layer comprises a material selected 
from the group consisting of silicon nitride and silicon dioxide. 

Claim 54 (original): The method of claim 51, wherein the transparent substrate comprises a 
material selected from the group consisting of quartz, Pyrex, and sapphire. 

CIaiffi*55 (^i^^ of claim 51*, wherein said forming a mold comprises: * 

forming a stack comprising at least two lens layers separated by an etch stop layer, and 
patterning the stack to form layers of the mold for the diffractive optica) element 

Claim 56 (original): The method of claim 51, further comprising: 

forming a bonding pad on the bonding ring. 

Claim 57 (original): The method of claim 51, further comprising bonding a submount to the 
bonding ring to form a package. 
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Claim 58 (original): A diffractive lens, comprising: 

a transparent substrate being transmissive to a light wavelength selected from infrared to 
ultraviolet; 

a diffractive optical element below the transparent substrate; and 

a bonding ring below the diffractive optical element. 

Claim 59 (original): The diffractive lens of claim 58, further comprising: 

an etch stop layer between the diffractive optical element and the bond ring. 

Claim 60 (original): The diffractive lens of claim 58, wherein the diffractive optical element 
comprises a material selected from the group consisting of silicon nitride and silicon dioxide. 

Claim 61 (original): The diffractive lens of claim 58, wherein the transparent substrate comprises 
a material selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 62 (original): The diffractive lens of claim 58, further comprising: 

a bonding pad on the bonding ring. 
Claim 63 (original): The diffractive lens of claim 58, further comprising: 

a submount bonded to the bonding ring to form a package. 
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